ABSTRACT The recent focus in asthma management is rendering children a better quality of life (QOL). Validity and reliability of an adapted Arabic translation of the Paediatric Asthma Quality of Life Questionnaire (PAQLQ-A) among Egyptians was assessed in a cohort of 103 asthmatic children aged 8-16 years. Discriminative validity of mean scores was significantly higher among mild asthmatics than those with moderate/severe asthma. Construct validity of domains was significantly negatively correlated with clinical severity score. Reliability and internal consistency were assessed using Cronbach alpha coefficient (α = 0.84). Reproducibility and responsiveness were high among both stable and unstable asthma patients. PAQLQ-A is valid and reliable for assessing QOL among Egyptian asthmatic children. 
Introduction
Globally, bronchial asthma is a major health problem especially among children, due to the increasing prevalence and associated increase in its morbidity and mortality [1, 2] . It has recently been recognized as the most common cause of school absence, thus affecting children's educational potential and adversely affecting a child's quality of life [3] . The introduction of new and long-acting inhaled drugs has greatly improved the prognosis of asthma [4, 5] and nowadays the focus of concern has shifted towards improvements in children's quality of life (QOL) [6] .
QOL is essentially viewed as a subjective, multidimensional experience involving summary evaluations of the positive and negative attributes characterizing one's life [7] . In children, QOL used to be based on the conventional assessment of asthma severity, the presence and intensity of symptoms, the need for medication, pulmonary function testing and discussions with parents or caregivers [8] . Conversely, evidence has shown that clinical parameters have a weak correlation with the child's emotional aspects and with his/her daily functions and expectations [9] .
The Paediatric Asthma Quality of Life Questionnaire (PAQLQ) was one of the first questionnaires to be used in the assessment of QOL of asthmatic children. Juniper et al. developed the questionnaire, which was validated and published originally in English, in 1996 [10] , and then translated into other languages [11] [12] [13] [14] . To the authors' knowledge, the Arabic version has not previously been assessed for validity and reliability in Egypt. The aim of the present study was to assess the validity and reliability of an adapted Arabic translation of PAQLQ, in order to utilize this questionnaire in assessing the QOL in Egyptian children and adolescents with asthma.
Methods

Study setting and design
This prospective cohort study was conducted at the outpatient allergy clinic of the New Children's Hospital, University of Cairo, over a 9-month period from January to September 2006.
Sample size and study participants
Sample size calculation was conducted using the Power and Sample Size software, version 2.1.31 [15] , and were based on the following inputs: power = 85%, significance level = 0.05, an equal proportion of children with mild and moderate/severe asthma, an ability to detect difference of mean scores between these 2 groups of children = 0.2 and standard deviation = 0.5. A sample size of 113 participants was found to fulfil these inputs.
Over a 6-month period, we enrolled a total of 110 children and adolescents aged between 8 and 16 years, who were registered and having regular follow-up at the clinic and who fulfilled the study inclusion criteria. Of these, 7 were lost to follow-up and 103 continued until the end of the study (31 females and 72 males), giving a participation rate of 93.6% and study power of 82.0%.
The inclusion criteria were patients with intermittent or persistent asthma as defined by the Global Initiative for Asthma guidelines [16] . All patients matching these definitions who visited the clinic during the study period were included. Exclusion criteria for children were: age below 8 years or above 16 years; concomitant illnesses other than asthma that could affect QOL; suspicion of having an alternative cause for recurrent wheezing other than asthma; illiterate; or refusal to participate.
Ethical considerations
The study design and methodology was approved by the scientific research committee of the Department of Paediatrics, Faculty of Medicine, University of Cairo. Data confidentiality was preserved throughout the study in accordance with the revised Helsinki declaration of bioethics [17] . All children, as well as their parents and/or guardians, were informed about the aims of the study. Written informed consent was obtained from the caregivers of the participants who agreed to their child's participation in the study.
Data collection
After inclusion, children were clinically evaluated and interviewed at 3 predefined dates: on entering the study, after 4 weeks and after another 4 weeks. The child's clinical condition was assessed using a clinical severity score (CSS) that Juniper et al. had utilized for the validation of the original English PAQLQ [10] . Each item of the CSS was assigned 1 point, and according to the total sum of scores (maximum = 6), participant children were clinically classified as "mild" (score ≤ 2) or "moderate/severe" asthma (score > 2). Children were assigned as "stable asthma" if they remained in the same CSS group throughout the 3 visits or "unstable asthma" if they changed groups, turning from mild into moderate/severe or vice versa over the 3 visits.
The translated PAQLQ consists of 23 questions divided over 3 domains: activity limitation (5 questions), symptoms (10 questions) and emotional function (8 questions). It uses a 7-point Likert scale with higher scores indicating better health-related quality of life (HRQOL) perception. The maximum possible score for each item is 7 (good HRQOL) and the minimum score is 1 (poor HRQOL). The contribution of each item in the questionnaire to the 3 domains of activity limitation, symptoms and emotional function was evaluated by calculating the mean response to all its items for each domain. In addition, the overall score was calculated as being the average of the means of the 3 domains. The children themselves selected the first 3 distressing items from a list of day-to-day practice items.
Before the start of the study, the questionnaire was pre-tested in a pilot phase to 20 patients (not included in the final sample) with intermittent or persistent asthma, aged 8-16 years, mean age 10.9 (SD 2.3) years, 12 of whom were males. After this assessment, 5 items in the original Arabic PAQLQ were removed as they did not match with the Egyptian culture (baseball, roller-boarding, skateboarding, waterskating and sand-skating). The other items were maintained according to the translation. The new adapted questionnaire was termed the Paediatric Asthma Quality of Life Questionnaire-adapted (PAQLQ-A) and the same scoring system (1-7) was maintained as that used in the original questionnaire. In all 3 visits, and after assessing the children with the CSS, they were subjected to the interviewer-administered version of the Arabic translation of the PAQLQ-A.
Assessing PAQLQ-A properties
The PAQLQ-A was assessed for its validity and reliability [14,18-21]. The face validity of the PAQLQ-A was previously established during the process of developing the questionnaire through a full literature review, expert opinion and patient inputs [18] . The content validity was established through the process of pre-testing and item reduction during the pilot phase. Discriminative validity was assessed by testing the significant difference between mean scores for patients with different disease severities (mild, and moderate/severe). To test construct validity the different domains of the PAQLQ-A were compared with the CSS to determine if it behaved as predicted, i.e. the higher the CSS the lower the PAQLQ-A score.
The test reliability measures included reproducibility (evaluated in the stable asthma group at the 2nd and 3rd visits by the same observer using Spearman correlation testing); responsiveness (assessed among unstable patients by measuring the variation in the questionnaire's mean domain scores at the 2nd and 3rd visits by the same observer); and internal consistency (measured by correlation of items within the same domain and with the overall questionnaire score using Cronbach alpha coefficient, which was set at an acceptable range of 0.70 to 0.84 [22] ).
Statistical analysis
A pre-designed SPSS, version 11.01 file was used for data entry and analysis. The following tests were used to test adaptation and validation of the PAQLQ: chi-squared test, Student t-test, paired t-test, analysis of variance, Spearman correlation and Cronbach alpha reliability coefficient, with 95% confidence intervals (95% CI) and significant Pvalues of < 0.05.
Results
The age of the study participants ranged from 8 to 16 years, with a mean of 11.3 [standard deviation (SD) 1.7] years and a predominance of males (69.9%). Almost three-quarters (72.5%) were urban residents and the rest (27.5%) were rural residents. At initial recruitment 56% of children suffered from moderate to severe asthma, with no statistically significant differences detected between males and females. Initially, CSS was evaluated with an overall mean score of 2.7 (SD 0.9) among all patients. Stratification by sex revealed a CSS of 2.7 (SD 0.9) in males and 2.8 (SD 0.9) in females with no significant statistical difference (Table 1) .
Before applying the PAQLQ-A, patients were asked to choose the first 3 most distressing items from a list of day-to-day practice items. The most frequently chosen were: sleeping (28.2%), playing football (16.5%) and playing with friends (11.7%). The initial assessment of QOL showed the mean score of the symptoms domain was 3.7 (SD 0.6), of the emotions domain was 3.9 (SD 0.6) and of the activities domain was 4.5 (SD 0.8), while the overall score was 4.0 (SD 0.5) with no statistically (Table 2) .
Assessment of the psychometric properties of the PAQLQ-A was conducted by evaluating its validity and reliability. Discriminant validity was assessed during the 1st visit and a statistically significant difference was observed between patients with mild asthma and those with moderate to severe asthma. Those suffering from the mild type showed higher mean QOL scores in all domains, in comparison with their counterparts with moderate to severe asthma (Table 3) .
In terms of construct validity, the different domains of the PAQLQ-A were compared with the CSS, and a significant negative correlation was observed with each domain. This was especially evident for the symptoms and emotional function domains as well as the overall score among stable patients (r = -0.65, -0.62 and-0.56 in the 2nd visit and -0.71, -0.79 and -0.69 at the 3rd visit respectively). Among unstable patients a similar significant negative correlation was also observed in all domains, that was evident for each of symptoms, emotions and overall score (r = -0.55, -0.53, and-0.55 during the 2nd visit and -0.73, -0.66 and -0.73 at the 3rd visit respectively) ( Table 4) .
When assessing reproducibility, stable asthma patients were compared at 2 different times: the 2nd visit and 3rd visit with a 4-week interval between the 2 visits. A highly significant positive correlation was found in all domains between the 2 visits: symptoms (r = 0.89), emotions (r = 0.79), activities (r = 0.88) and overall score (r = 0.87) (P < 0.001). Assessment of responsiveness was done by comparing each domain score at 2 different times (2nd and 3rd visits) among unstable asthma patients. The results showed a statistically significant improvement in all domains (P < 0.001), and the same occurred with the CSS (Table 5) .
The reliability of the PAQLQ-A was assessed by the Cronbach alpha coefficient for all patients, as well as after stratification by stability, yielding values of 0.84, 0.80 and 0.88 respectively (Table 6 ). Internal consistency was also assessed by Cronbach alpha for all patients, using correlations of different items within its domain, yielding values of 0.85 for symptoms, 0.83 for emotions and 0.72 for activities (P < 0.001) ( Table 6 ).
Discussion
Assessing only the clinical parameters of asthma provides just one aspect of its great impact on a child's life. Growing interest in the impact of asthma on dayto-day function is leading investigators to include asthma-specific HRQOL questionnaires in a broad range of clinical studies [7] . In an earlier study conducted among Egyptian children with asthma, the burden of asthma on a child's QOL was estimated using total disabling days, and the study concluded that a child with asthma would suffer approximately 3 weeks of disrupted sleep/year and 8 weeks of disrupted waking hours/year, in addition to The PAQLQ is one of the most widely used instruments for measuring HRQOL in children with asthma and has been validated in many countries around the world [11] [12] [13] [14] 24] . When testing the validity and reliability of the adapted Arabic version of PAQLQ, the questionnaire displayed a significant discriminant validity in both the symptoms and activities domains, with the exception of its discriminative ability in the emotions domain, which was weak. Moreover, the questionnaire had high construct validity with a strong significant negative correlation between CSS and the means of the 3 questionnaire domains as well as the overall score in both stable and unstable asthma groups at 2 different times. These results were comparable to the results of other studies which reported that the construct validity of their adapted questionnaire was confirmed in both cross-sectional and longitudinal studies by demonstrating a strong correlations between various PAQLQ-A domains with clinical asthma parameters (asthma diary, beta-agonist use and peak expiratory flow rate) [14, 24] .
Th e r e p r o d u c i b i l i t y o f t h e PAQLQ-A was assessed by applying the questionnaire to stable asthma patients at the 2nd and 3rd visits. There was a strong significant correlation between the mean overall scores in these visits. The main purpose of a QOL scale is its ability to detect important changes in a patient's QOL. Therefore, a "good" scale is one that is sensitive to change for the population under study [25] . Responsiveness was determined by studying unstable asthma patients. Comparison of the mean domain scores in the 2nd and 3rd visits separately showed statistically significant differences, revealing that in unstable asthma patients, when the clinical status of the patient changed (improved or worsened), the questionnaire responded accordingly. Therefore the PAQLQ-A was sensitive to small but clinically significant changes in the health status and the child's daily QOL. These findings agree with other studies that assessed these aspects of the PAQLQ [14, 24] .
The reliability and internal consistency of an instrument is accepted at a Cronbach alpha coefficient value above 0.7. Concerning the PAQLQ-A reliability, an alpha value above 0.8 was found when assessing all patients and when assessing stable and unstable asthma patients separately. Moreover, the internal consistency was established regarding each individual domain. These results are comparable to those of Reichenberg and Broberg [11] , who applied the PAQLQ to Swedish children and found a Cronbach alpha coefficient of 0.92 for the overall mean score, 0.86 for the symptoms domain, 0.84 for the emotions domain and 0.79 for the activities domain. The results are also comparable to those of the Spanish study that found the alpha coefficient ranged between 0.88 and 0.96 for stable and unstable asthma patients respectively [12] .
Assessing HRQOL as a proxy measure of clinical outcome considers the impact of the condition and its treatment on a child's physical, emotional and social functioning. It provides a more subjective patient-led baseline against which effects of interventions Thus it can be used to evaluate the outcome effects of treatment.
Another positive aspects of the PAQLQ-A is that it is relatively quick and easy to use. It took from 10 to 20 minutes to be applied, depending on the child's age, intellectual capacity and education level (it was noted that the first interview usually was longer and the last one shorter). This is consistent with reports on the original and other adapted questionnaires [10] [11] [12] [13] [14] .
One drawback of the questionnaire arises when it is applied to children 8 or 9 years old, since children at this age sometimes are not able understand the difference between certain terms, such as "mildly", "moderately" and "severely". In this case in our study, these terms were explained by the interviewer using words in Egyptian dialect in order to avoid information bias during data collection.
Conclusion
This study has confirmed the PAQLQ-A validity and reliability as a multidimensional asthma-specific and age-appropriate instrument for assessing the HRQOL of Egyptian asthmatic children and adolescents. The PAQLQ-A did not modify the properties of the original questionnaire. The adaptation of activities did not interfere with the application and properties of the original PAQLQ. We recommend its introduction and routine application when assessing QOL among Egyptian children with asthma. 
